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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a fluophor emitting red light, high in luminance and excellent in color 
purity by excitation of ultraviolet ray. 

SOLUTION: This fluophor is a ultraviolet-exciting fluophor comprising boric acid as a matrix, a trivalent 
europium (Eu+3) as the emitting component and Al and Gd as the other cation components and is 
preferably represented by the general formula (Gdx-aYyLazAI4-x-y-z-a)B4012: aEu wherein 1^x<2, 0<y<1, 
0<z<1, 0.05<a<0.2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fluorescent substance which uses boric acid as a parent and is characterized by producing red light by 
excitation of ultraviolet rays which contains a trivalent europium (Eu3+) as a luminescence component, and contains 
aluminum (aluminum), a gadolinium (Gd) and/, or an yttrium (Y) at least as other cation components. 
[Claim 2] The red fluorescent substance according to claim 1 characterized by the content of a europium (Eu) being 
less than [ more than 0.003 mol %0.025 mol % ] in Eu203 conversion. 

[Claim 3] the presentation of a fluorescent substance - B4(Gdx-aYyLazA14-x-y-z-a) 012:aEu - 1<=X<=2, 0<=y<=l, 
0<=z<=l, 0.05<=a<=0.2, and the red fluorescent substance according to claim 1 expressed. 

[Claim 4] The presentation of a fluorescent substance is 1<=X<=2, 0<=y<=l, 0.05<=z<=0.2, and the red fluorescent 
substance according to claim 1 expressed (B is boron) at B4(Gdx-yYyA14-x-y-z) 012:zEu. 

[Claim 5] The presentation of a fluorescent substance is 1<=X<=2, 0.05<=y<=0.2, and the red fluorescent substance 
according to claim 1 expressed at B4(Gdx-yA14-x-y) 012:yEu. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the Eu3+ activation borate fluorescent substance which can be used as 
a source of red in the PDP panel, a fluorescent indicator tube, a fluorescent lamp, etc. in detail about the fluorescent 
substance which is excited by ultraviolet rays and emits light in red. 
[0002] 

[Description of the Prior Art] Development of the PDP panel which a fluorescent substance is excited [ panel ] and 
makes it emit light using the vacuum ultraviolet radiation emitted by rare-gas discharge is performed briskly. The PDP 
panel is formed of the display eel of a large number arranged in the shape of a matrix, the discharge electrode is 
prepared in each display eel, a fluorescent substance is applied to the interior, and rare gas (helium-Xe, Ne-Xe, etc.) is 
enclosed. If an electrical potential difference is impressed to a discharge electrode, vacuum ultraviolet radiation will be 
emitted, a fluorescent substance will be excited by this, and light will be emitted in a visible ray. Recently, the full 
color PDP panel which used BaMgA110O17:Eu etc. as B03:Eu and a green luminescence fluorescent substance as a 
red luminescence fluorescent substance (Y, Gd) as Zn2Si04:Mn or Ba0.48Sr0.5Mg0.8aluminuml0O17:Mn2+, and a 
blue luminescence fluorescent substance is put in practical use. 
[0003] 

[Problem(s) to be Solved by the Invention] The PDP panel has the low brightness of a screen compared with the Braun 
tube (CRT), and color purity is bad, and the good red fluorescent substance of high brightness and color purity is called 
for. Conventionally, as a good red luminescence fluorescent substance of the color purity which a europium (Eu3+) 
uses as a luminescence component, what blended the europium with yttrium oxide or its multiple oxide (Y203:Eui+, 
YV04:Eu3+, Y(P, V) 04:Eu3+, Y203S:Eu3+) is known. However, each of these is the oxide emitters which used the 
oxidization yttrium as the base, and had the problem which says that luminescence brightness is low. This invention is 
a borate fluorescent substance which uses a europium as a luminescence component, and offers the red fluorescent 
substance excellent in high brightness and color purity. 
[0004] 

[Means for Solving the Problem] The ultraviolet-rays excitation oxide fluorescent substance which produces red 
luminescence of this invention is a fluorescent substance which is excited by the gas which has a discharge emission 
spectrum to an ultraviolet-rays field, and emits light. This fluorescent substance contains boric acid with a trivalent 
europium, by blending rare earth elements, especially a gadolinium with aluminum as a cation component, it excels in 
color purity and a red fluorescent substance with high brightness is obtained. 

[0005] That is, this invention uses (1) boric acid as a parent, contains aluminum and Gd at least as a trivalent europium 
(Eu3+) and other trivalent cation components as a luminescence component, and relates to the red fluorescent 
substance characterized by producing red light by excitation of ultraviolet rays. 

[0006] The ultraviolet-rays excitation fluorescent substance of this invention specifically contains the thing of the 
following modes. 

(2) The red fluorescent substance according to claim 1 characterized by the content of a europium being less than 
[ more than 0.003 mol %0.025 mol % ] in 20Eu3 conversion, (3) The presentation of a fluorescent substance by B4 
(Gdx-aYyLazA14-x-y-z-a) 012:aEu 1<=X<=2, 0<=y<=l, 0<=z<=l, 0.05<=a<=0.2, the red fluorescent substance 
expressed, (4) The presentation of a fluorescent substance by B4(Gdx-yYyA14-x-y-z) 012:zEu 1<=X<=2, 0<=y<=l , 
0.05<=z<=0.2, the red fluorescent substance expressed, (5) The presentations of a fluorescent substance are 1<=X<=2, 
0.05<=7<=0.2, and the red fluorescent substance according to claim 1 expressed in B4(Gdx-yA14-x-y) 012:yEu. 
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[0007] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail with an example. The ultraviolet-rays 
excitation fluorescent substance of this invention is an oxide fluorescent substance, and can be calcinated with the same 
burning temperature of 1000 degrees C - 1400 degrees C as the usual fluorescent substance. Moreover, as for the 
concentration of the europium which is the fluorescent substance which contains a trivalent europium as a 
luminescence component, and is the activator of this fluorescent substance, it is desirable practically that it is the range 
of 0.005-0.05 mols from the point of luminescence reinforcement. 

[0008] When a trivalent europium is used as a luminescence element, luminescence wavelength is determined by the 
energy ranking of a trivalent europium, and is almost fixed. However, the brightness of a fluorescent substance changes 
greatly with the element which constitutes a fluorescent substance, or its ratios. By making Gd and aluminum contain 
as a cation component with a europium, this invention is the peach which enabled it to generate the high red 
fluorescence of color purity. Gd can be used together with other rare earth elements. Specifically, Gd independence, 
Gd, Y, Gd, La, etc. can be contained. Red color purity can be sharply raised by including Gd and aluminum of the 
specified quantity. 

[0009] As a cation component, to the parent of this invention, aluminum and Gd are indispensable, and can contain to it 
one or more sorts of elements chosen from Y which is rare earth elements, and La as cation components other than this. 
25-mol % - 37.5-mol% of the content of aluminum is desirable at oxide conversion, and its chromaticity value shifts in 
the direction of Orange and is not more desirable than red less than [25 mol % ]. Moreover, if aluminum content 
exceeds 37.5-mol % by oxide conversion, brightness will fall. 12.5-mol % - 25-mol% of the content of Gd is desirable, 
and its chromaticity value shifts in the direction of Orange and is not more desirable than red at more than 25 mol %. 
Moreover, if Gd content exceeds 12.5-mol % by oxide conversion, brightness will fall extremely. 
[0010] It is possible to use with Gd Y which is a rare earth component, or La. In containing one or more sorts of rare 
earth elements, the sum total of the content is appropriate for less than [ more than 12.5 mol %25 mol % ], and the 
content of Gd at least needs 12.5-mol %, also in order not to cause the fall of brightness. A chromaticity value shifts to 
Orange and is not desirable if the sum total of the content of rare earth elements exceeds 25-mol % by oxide 
conversion. Brightness falls that the sum total of the content of rare earth elements is less than [12.5 mol % ] in oxide 
conversion. 

[001 1] The borate fluorescent substance of this invention contains boric acid. A fluorescent substance absorbs the - 
irradiated ultraviolet rays inside a parent, and emits light according to the energy ranking of a luminescence element. 
Therefore, the compound with easy absorption of ultraviolet rays as a parent of a fluorescent substance is desirable, and 
a compound with many oxygen is usually used suitably. The fluorescent substance of this invention uses the oxide 
which contains boric acid as the parent. 

[0012] As for the fluorescent substance applied to this invention from the above thing, what consists of a presentation 
expressed with B4(Gdx-aYyLazA14-x-y-z-a) 012:aEu by the general formula of K=x<=2, 0<=y<=l, 0<=z<=l, and . 
0.05 <=a<=0.2** is desirable. 
[0013] 

[Example] Hereafter, an example shows this invention concretely. 

Raw material powder was blended so that it might become the compounding ratio (mole ratio) shown in an example 
and the example table 1 of a comparison, and after inserting in crucible, it heated for 12 hours, and calcinated in 
atmospheric air to the burning temperature shown in a table from a room temperature, including the heating up time, 
the sieve part of this was ground and carried out, and fluorescent substance powder was obtained. This fluorescent 
substance powder was printed to the substrate with the binder, and the fluorescent substance layer was formed. About 
**********, ultraviolet rays (wavelength of 147nm) were irradiated and the luminescence brightness and chromaticity 
were measured. 
[0014] 
[Table 1] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/9/05 



JP,2000-290648,A [DETAILED DESCRIPTION] 



Page 3 of 3 













No. 


B203 


A1203 


Gd203 


Y203 


La203 


Eu203 


(*) 


(ca/m2) 


X 


Y 


















112 


0.671 


0.3220 


1 


4 


3 


0.8 






0.2 


1200 


120 


0.665 ! 


0.335 


2 


4 


3 


0.9 






0.1 


1200 


128 


0.664 


0.3345 


3 


4 


3 


0.95 






0.05 


1200 


129 


0.6644 


0.3345 


4 


4 


3 : 


0.975 






0.025 


1200 


122 


0.6644 


0.3345 


5 


4 


3 


0.9 






0.1 


1100 


120 


0.666 


0.3345 


6 


4 


3 1 


0.9 






0.1 


1000 


116 


0.6656 


0.335 


7 


4 


2 


1.9 






0.1 


1200 


125 


0.6656 


0.3365 


8 


4 


2 


0.9 


1 




0.1 


1200 


120 


0.665 


0.337 


9 


4 


2 


0.9 




I 


0.1 


1200 


119 


0.665 


0.334 


! io 


4 


2 


0.9 


0.5 


0.5 


0.1 


1200 


118 


0.665 


0.335 


n 


4 


3 


0.995 






0.005 


1200 


65 


0.652 


0.340 


12 


4 


3 


0.7 






0.3 


1200 


105 


0.661 


0.339 


13 


4 


3 




0.9 




0.1 


1200 


88 


0.659 


0.346 


14 


4 


3 






0.9 


0.1 


1200 


75 


0.655 


0.348 


15 


4 


1 


2.9 






0.1 


1200 


65 


0.645 


0.352 


16 


4 


3.9 








0.1 


1200 


42 


0.655 


0.349 



[0015] As shown in Table 1, with the europium (Eu3+) of the specified quantity, aluminum and the fluorescent 
substance of this invention which carries out Gd content are high brightness compared with a commercial fluorescent 
substance excellent in color purity (chromaticity), and equivalent red luminescence is obtained also for the chromaticity 
compared with the commercial fluorescent substance (No. 1 -No. 10). Moreover, when a europium content is lower than 
0.025 mols (0.003 1-mol %), and when (No.l 1) and a europium content are higher than 0.2 mols (0.025-mol %) 
(No. 12), brightness is falling. Moreover, the brightness of the sample (13 No. 14) which does not contain Gd is also 
low, Y value is high and the color has shifted in the direction of Orange. Although the brightness of the sample (No. 15) 
of 1 :3 has the high ratio of aluminum 203 and 20Gd3 content, Y value is high and it has shifted to orange. Moreover, 
the sample (No. 16) of boric acid and aluminum 203 has low brightness excluding Gd 203. 
[0016] 

[Effect of the Invention] As stated above, the fluorescent substance of this invention produces red luminescence by 
excitation of ultraviolet rays, and the luminescence brightness is [ color purity is good and ] high. Therefore, it can use 
suitably as sources of red, such as the PDP panel, a fluorescent indicator tube, and a fluorescent lamp. 
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